Synaptic organization of substance P-like immunoreactive amacrine cells in goldfish retina.
A class of amacrine cells in the goldfish retina displays substance P-like immunoreactivity (SPIR). We studied the synaptic organization of SPIR amacrine cells by electron microscopical immunocytochemistry. Amacrine cells showing SPIR have processes which ramify in a very narrow band in layer 3 of the inner plexiform layer. SPIR is restricted to large dense-cored vesicles (DCVs), which are distributed throughout the dendrites. Processes labeled with SPIR contain a mixture of DCVs and numerous small agranular vesicles. Of 88 synaptic contracts analyzed, SPIR processes occurred as the presynaptic element 57 times and as the postsynaptic element 31 times. SPIR processes made synapses upon amacrine and ganglion cell dendrites with equal frequency and received synaptic input from both amacrine and bipolar cells. The stratification of SPIR amacrine cells in proximal sublamina a suggests that their synaptic interactions are restricted to "off" and "on-off" neurons. However, this is in contrast to published electrophysiological data. Possible explanations for this discrepancy are discussed in detail.